Purpose: To assess the knowledge of clinicians regarding various aspects of anticoagulant therapy. Materials and Methods: This cross-sectional study was done over 2 months among 55 clinicians at a tertiary hospital. A 30 point questionnaire based survey on various aspects of oral anticoagulant therapy was carried out. Clinician practices were also compared between physicians and surgeons. Results: Two thirds (67.3%) of the clinicians were not aware that different strengths of acitrom were not color coded. A majority (85.5%) verbally instructed their patients about the drug. Less than one fifths (18.2%) of the clinicians provided booklets and pamphlets for reference. Only 56.4% of clinicians were aware of the correct target range for INR to be achieved in patients. Dietary and drug history was not documented by 85.6% and 50.9% of clinicians respectively. Surgeons were more likely to give educational booklets to their patients, document a dietary history and instruct patients regarding concomitant alcohol use in comparison with physicians. Twenty (41.7%) clinicians reported that they encounter thrombosis as a complication in patients on OAT while 58.3% of the clinicians in the present study noted bleeding more often. Conclusion: There are significant lacunae in knowledge base among clinicians regarding oral anticoagulant therapy. More emphasis on physician education is needed for safe and optimal OAT in patients.
Introduction
Oral anticoagulation therapy (OAT) use in clinical practice has been increasing steadily over the years for the prophylaxis and treatment of several thromboembolic conditions. [1] OAT is associated with a narrow therapeutic index and optimal control is affected by many factors. These include inter-and intra-patient variability, dosage pattern, intensity of anticoagulation achieved, comorbid illnesses, concurrent drug therapy, dietary habits, physician's skill, and patient's compliance. Managing long-term oral anticoagulation therapy involves frequent laboratory testing, strict dosage regulation, recognition, and prompt treatment of thrombotic as well as hemorrhagic complications. [2, 3] Clinician knowledge and practices thus are key factors in OAT. There is enough evidence that inappropriate management rather than patient noncompliance or other aberrations are important factors in morbidity and mortality among patients on OAT. [4, 5] 
Materials and Methods
This cross-sectional study was done over a period of 2 months (August-September 2013) at a tertiary care 700 bed teaching hospital in North India. The aim was to assess the knowledge base of clinicians and practice regarding oral anticoagulant management in a tertiary care center. A questionnaire (Appendix 1) with 30 questions regarding various aspects of management of patients on oral anticoagulant therapy (OAT) was used. The questionnaire was distributed among clinicians from cardiology, neurology, general medicine, cardiothoracic surgery, general surgery, neurosurgery, orthopedics and physical medicine, and rehabilitation services. The clinicians included senior consultants, junior consultants, and resident junior doctors who rotate in various units. Only clinicians with a minimum of 6 months of clinical experience were included. The questionnaires were personally handed over to the doctors in an envelope after verbal explanation regarding the study. Completed questionnaires were returned within a week to the office of the This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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The questions pertained to (a) patient evaluation and education-the indications for starting OAT, drug used, their starting doses, the target international normalized ratio (INR) range defined, documentation of the dietary and drug history, baseline screens for coagulation, liver and renal functions, and whether information was given verbally or in print to patients regarding the risks of oral anticoagulants. (b) Management practices including the loading dose used by clinicians, their response to high INRs, intervals of INR testing after stoppage of the drug, the dose with which the drug is to be restarted, the knowledge of color of different strengths of the drug used, the clinicians' satisfaction with patient compliance and follow-up and the decisions made when encountered with different clinical scenarios.
Questions also related to practices followed while switching over from intravenous to oral anticoagulants and knowledge of the laboratory method being used to determine prothrombin time/INR. Chi-square test was done to analyze the data. P < 0.05 was considered to be statistically significant.
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Results
A total of 80 questionnaires were distributed, and 55 completed questionnaires were returned for a response rate of 65%.
Commonly used oral anticoagulant drug and initial dosage
Acitrom (Acenocoumarol) was the most frequently (78.9%) used oral anticoagulant agent. Warfarin and rivaroxaban were the other drugs used by 12.7% and 5.5% clinicians, respectively. Just over half (50.9%) of the clinicians stated the starting dose of acitrom to be 2 mg.
Indications for oral anticoagulation therapy
Deep vein thrombosis was the most common indication for OAT (89.1%) followed by atrial fibrillation (49.1%) [ Table 1 ].
Knowledge of color of oral anticoagulant drug
Only 12 (21.8%) clinicians were aware that OAT drugs of different strengths were not color coded. One-fifth (20%) of the clinicians reported that the OAT drugs were color coded while 47.2% of the clinicians were unaware whether color coding was being followed for different strengths of the oral anticoagulant drugs.
Patient knowledge and compliance regarding oral anticoagulation therapy
Although 85.5% of clinicians gave verbal information to patients regarding OAT, booklets/pamphlets on OAT were provided by only 18.2% clinicians. Only 58.2% were sure of patient compliance most of the time. Just over two-third (69.1%) of the clinicians felt that their patients were aware of the effect of the drug on the body.
Less than one-fifths (14.6%) of clinicians felt that their patients kept their appointments regularly without fail while 72.73% clinicians opined that their patients missed an appointment occasionally and 3.6% frequently.
Approach to high international normalized ratio and time of testing
Various responses were obtained for questions pertaining to action taken by clinicians in response to high INRs seen in patients on OAT [ Table 2 ].
OAT was started on the same day of heparin treatment by 30.9% of the clinicians, 29.1% started OAT after 72 h, 25.5% after 48 h, and 9.1% clinicians after 24 h of heparin therapy. Oral anticoagulation therapy in relation to diet, drug, alcohol, pregnancy, and other ailments A detailed dietary history was not recorded in the case records of patients by 85.6% of clinicians before starting OAT. More than half (58.9%) of the clinicians instructed patients about drugs to be avoided while they were on OAT. However, the drug history was not documented by 50.9% clinicians in the patient's case records. Further, 56.4% did not instruct patients on precautions regarding concomitant alcohol consumption while on OAT.
Under two-thirds (61.8%) of the clinicians did not instruct the patients regarding medications to take if they had a headache, common cold, or any other ailment. More than half (65.5%) of the clinicians felt their female patients in the reproductive age group did not know what to do if they conceived while on OAT.
Laboratory parameters
For patients to be started on OAT, a baseline coagulation screen, and a renal function test was done by 90.9% and 83.6% of clinicians, respectively.
More than four-fifths (83.6%) of the clinicians agreed that anticoagulant treatment policy aimed at achieving a particular INR range for a specific clinical setting and 54.6% aimed for an INR range of 2.0-3.0 in their patients. A target INR of <2.0 was preferred by 36.4% of the clinicians and above 3.0 by 1.8% of the clinicians.
With reference to the method used in the laboratory to perform a PT test, 45.5% stated it to be manual, 49.1% automated, and 16.7% did not know.
Complications
A significant, 45.5% of clinicians, did not instruct their patients what to do if they missed their scheduled dose. However, 60.0% instructed them as to what can happen if they take more than the prescribed dose of the drug.
Only 61.8% instructed patients on action to be taken in case of bleeding episodes while on OAT.
Just over half (50.9%) of the clinicians encountered excessive bleeding while 36.7% listed thrombosis as complications seen in patients on OAT. Of the patients with bleeding, 78.2% clinicians reported seeing minor bleeds and 5.5% clinicians reported major bleeds (requiring transfusion or causing hemodynamic instability) [ Table 3 ].
Discussion
Oral anticoagulant treatment continues to be an important modality of treatment in several thromboembolic conditions. However, our study has shown significant lacunae in knowledge base among clinicians regarding OAT.
Our study showed that over two-thirds (67.3%) of the clinicians were not aware that different strengths of acitrom, one of the most commonly used anticoagulants, were not color coded. This is a cause for concern as patients have a potential risk of taking the inappropriate dose resulting in OAT related morbidity and mortality.
A study was done by McCormac et al. on the doctor and patient knowledge about oral anticoagulation showed that 90% of the doctors did not have correct knowledge of the dose and the corresponding color of warfarin. [6] Most (85.5%) clinicians in our study verbally instructed their patients regarding OAT, but only less than one-fifths (18.2%) provided booklets and pamphlets for reference. A study in patients on OAT had shown that 67% of patients received education regarding various aspects of therapy by their doctor. [6] Another significant finding in our study was that only 56.4% of the clinicians were aware of the correct target range for INR to be achieved in patients. In practice hence, a large number of patients would be in the subtherapeutic window and at risk for thrombosis.
In a study of 181 patients receiving long-term anticoagulation treatment, the primary physician recommended a therapeutic range in 40.8% of patients. The authors noted an overall tendency for under-dosing by physicians. [7] Specific recommendations exist for the management of patients with nontherapeutic INRs, with INRs above the therapeutic range, with bleeding and whether the INR is in the therapeutic range or elevated. [8] A study in 572 patients with atrial fibrillation showed that death, cardiac hospitalization, and minor bleeding rates were higher in patients with time in therapeutic range of INR <40% than the group with >40% time in the therapeutic range (P < 0.001). [9] In a study in 86 adult patients treated with oral anticoagulants, in 41% of the patients, the INR was outside the therapeutic zone while the dosage regimen was too complex in 11% of cases. The authors concluded that OAT-related risks are underestimated by physicians and information given to patients were insufficient or unsuitable. [10] Another study in 5210 patients with atrial fibrillation on warfarin also showed that patients with renal dysfunction, advanced heart failure, frailty, prior valve surgery, and higher risk for bleeding or stroke had significantly lower time in therapeutic range TTR (P < 0.0001). [11] Twenty (41.7%) of the clinicians reported that they encounter thrombosis as a complication in patients on OAT while 58.3% of the clinicians in the present study noted bleeding more often. Of the patients with bleeding, 78.2% clinicians reported seeing minor bleeds, and 5.5% reported major bleeds. With oral anticoagulation being used solely for thrombotic conditions, the incidence of thrombosis seen is alarming.
In our study, dietary and drug history was not documented by 85.6% and 50.9% of clinicians, respectively. Over half (56.4%) of the clinicians also did not alert their patients about concomitant alcohol consumption. Food, [12, 13] alcohol, and other drugs significantly alter the therapeutic action of oral anticoagulants, sometimes with adverse consequences. [14, 15] On evaluating the difference in OAT practices between physicians and surgeons, we found that surgeons were more likely to give educational booklets to their patients, document a dietary history and instruct patients regarding concomitant alcohol use in comparison with physicians. A greater percentage of surgeons also instructed their patients regarding management of bleeding after starting OAT than physicians. There was, however, no significant difference among the two groups with regard to patients' awareness on anticoagulant drug effect and the type of complication seen after starting OAT (P = 0.741).
The limitation of our study is that since it is a questionnaire-based study, actual practices by clinicians may be different than those suggested by the findings of the study. A prospective study that audits clinician practices may bring out the actual OAT-related issues.
Conclusion
Our study has shown significant lacunae in knowledge base among clinicians regarding various aspects of OAT. More emphasis on physician education at all levels is needed for safe OAT in patients.
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